Much research has been done on IPPB and to date little evidence has been provided to support the use of this modality. Our study was designed to investigate the ventilation pattern produced by IPPB with deep breathing compared to deep breathing only in patients who have had suspected pulmonary emboli. Ventilation images of the lungs obtained through the inhalation of the radio-active gas Krypton were used for this comparison. Twenty-three subjects were randomly as signed to one of two groups. Group A comprised 12 subjects who received the radio-active gas via IPPB. The 11 subjects in group B received the radio-active gas via the routine circuit, while doing dia phragmatic breathing. The data were analysed using the Mann-Whitney U-test. It was shown that in patients with suspected pulmonary emboli there is no evidence that IPPB would increase alveolar ventilation more than deep brea thing exercises would.____________________________________________ *
INTRODUCTION
Breathing makes use of a co-ordinated action of muscles to transfer volumes of gas into and out of the lungs. While this process is occurring the smallest possible amount of oxygen must be used so that the remainder of the oxygen is available for use by the rest of the body. The respiratory system is then effective'. From the term "deep breathing" it is understood that by voluntarily moving regions of the wall of the thoracic cage, underlying lung tissue is appropriately aerated. Local aeration is normally affected by gravity. In standing the basal alveoli, i.e. the dependent areas of the lung will be preferen tially aerated4. For the purpose of this study diaphragmatic breathing was taught as a means of enabling the patients to take a deep breath.
Interm ittent positive pressure breathing therapy (IPPB) is the repeated administration of a series of augmented inhalations of variable volume delivered by the subject exhaling to atm ospheric pressure '. Claims have been put forward that IPPB is a form of assisted breathing which can be a valuable adjunct to physiotherapy in the treatm ent of respiratory disease. It is said to provide more effective aeration of the alveoli, to aid the removal of secretions from the lungs and is a means of administering drugs directly to the airways . On reviewing the literature on IPPB it is apparent that the clinical value as well as the therapeutic effects of IPPB remain controversial Many authorities have expressed doubt regarding the above claims. Welch et al actually felt that one.,of the vital factors when assessing the value of IPPB, should be the competence, en thusiasm and reliability of the therapist delivering the IPPB .
IPPB is still frequently used in clinical situations by therapists who firmly believe that it is of great clinical value. A study was designed, by members of the Physiotherapy Departm ent of the University of the W itwatersrand in conjunction with the Departm ent of N uclear Medicine of the same University, to determ ine w hether IPPB would result in m ore effective alveolar ventilation than that which would occur during deep breathing only.
The common pathology that we expected to encounter during our research was that of pulmonary embolism, as the subjects we used were patients who had been referred to the D epartm ent of Nuclear Medicine for ventilation/perfusion scanning, for suspected pulm on ary emboli.
The acute response of a pulmonary throm bo-em bolus is com plete o r partial obstruction. This has both respiratory and haemodynamic consequences. An intra-pulmonary dead space forms as the embolic obstruction produces an area of lung where ventilation occurs but perfusion ceases. This ventilation has no value as the non-perfused area of the lung cannot participate in the gas exchange process. As a result of the cessation of blood flow to a zone, constric tion of airspaces and airways in the affected zone occurs.
Surfactant is a surface active lipoprotein required to m aintain alveolar stability. Pulmonary embolism leads to a reduction in the surfactant and alveolar collapse ensues. Frank atelectasis can be detected at 24 to 48 hours after interruption o f blood flow. Arterial hypoxaemia is a further common consequence of pulmonary em bol ism. Infarction (death of lung tissue) rarely accompanies embolic occlusion.
As IPPB and deep breathing are often used in the clinical situation for the treatm ent of atelectasis, the patient sample used for this experiment was ideal.
METHOD
The subjects were patients who presented at the N uclear M e dicine Departm ent of the Hillbrow Hospital for routine ventila tio n /p e rfu s io n sc a n n in g a f te r s u s p e c te d p u lm o n a ry e m b o lism .
Patients lor whom IPPB would be contra-indicated were excluded from the study. Any subject unable to comply with the experimental procedure, e.g. am putees who could not manage to stand upright during the procedure, were also excluded from the study.
Suitable patients were randomly allocated to one of two groups. G roup A comprised 12 patients who received the radioactive gas (Krypton -81m) via IPPB. The 11 subjects in G roup B received the radio-active gas via the routine circuit while doing diaphragmatic breathing.
The Krypton-81 m generator and circuit were set up as routine (see Fig 1) . Patients in group A inhaled the radio-active gas through the Bird • A powerful portable Ga As infra-red laser, which uses the most up to date microcomputer technology • The wave-length of 904 nm guarantees an optimal penetration depth. • Variable peak power from 0 to 30 Watt in steps of 1 Watt. • Capable of changing the frequency from 1 Hz to 5000 Hz. • Tip-touch sensor system for activating the laser beam. • Measurement of the infra-red radiation using an optical sensor. • Time clock which works only when the laser beam is activated. • Safety glasses designed for laser therapy, consisting of interference filters. These keep the visual spectrum at 95% of normal. • Unit built to comply with the international safety regulations IEC 601.
MEDICAL DISTRIBUTORS (EDMS) BPK
REG. NO. 5 7 /0 1 8 6 8 /0 7 (011) (031) (021) 47-4440 (012) 346-1279 ing experimental procedure was adhered to:-1. The subjects were instructed how to use the Krypton delivery circuits (routine or with IPPB) and then given an opportunity to practice using the circuits before the inhalation of the radio-active gas. 2. All subjects were taught diaphragmatic breathing.
3. All subjects were instructed to take three breaths during each viewing when told to do so. 4. The inhalation of the radio-active gas then took place. Each subject was positioned in standing with the mouth level with the delivery system. The arms rested against the gamma camera. The posi tioning of the subjects was essential for the standardisation of the imaging due to the possibility of varying patterns being produced with different positions.
Subjects in G roup A (A Kiypton-81m delivered via IPPB) had nose clips on and breathed through a mouthpiece.
Subjects in G roup B (routine adm inistration) breathed through a close fitting face mask. The mouthpiece used for subjects in G roup A were changed for each subject while the face mask was cleaned with disinfectant between successive subjects in G roup B. 5. During the Krypton-81 m inhalation, ventilation images were o b tained using the gamma camera. An anterior and posterior view were taken of each subject. Each view lasted as long as it took for 600,000 counts to be picked up by the com puter. The digital image was displayed on a screen and was stored on floppy disket tes for subsequent analysis. The total counts over the whole area of the lung and the counts/pixel for each region of interest was determ ined using com puter linked facilities.
RESULTS

1.
A comparison between the counts/pixel of subjects using IPPB (G roup A) and subjects doing deep breathing (G roup B) was made in subjects whose ventilation scans were normal. Once more, no significant difference was dem onstrated between the two modalities. (p0.25) Similar results were obtained for p o ste rior views.
NORMAL SUBJECTS
DISCUSSION
O ur results dem onstrate that there was no significant difference between deep breathing and IPPB in improving the alveolar ventila tion of patients with norm al lungs as com pared to those patients in whom pulmonary emboli had been diagnosed. It is therefore not im portant which modality is used in the treatm ent of atelectasis which commonly occurs as a result of embolic disease. Certain considerations should be taken into account however when deciding on the treatm ent modality.
The adm inistration of IPPB is costly. In practice it takes consid erable time to set up the equipm ent and to teach the patient the continued on page 67... 
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The Barbican, London, was Ihe venue of Congress which a t tracted over 2000 participants. W ith thirteen concurrent sessions operating from 09h00 to after 17h00 in venues all over the centre, participants had to rush from place to place in an endeavour lo hear those sessions that they had marked on their programmes. As many of the sessions overlapped and as no lunch or tea-breaks were provided, one often found oneself trying to split oneself in half in order to hear the key-note speakers as well as those papers of one's own special interest.
The Scientific programme comprised scientific paper sessionsoral and poster, audience participation sessions and clinical presen tation sessions. It will be impossible to summarise the over 500 paper and poster presentations which covered a wide spectrum of subjects. Some comments of relevance to us will be extracted from the key note and lead speakers.
T here were four key-note papers in the four main themes of congress namely Clinical Practice, Competency to Practice, Health Education and Resource Management. In addition there were four lead speakers in the areas of neurology, paediatrics, orthopaedic manipulative therapy and respiratory care. These were all of a high standard and gave much food for thought. D r Jane Mathews, past president of American Physical Therapy Association gave a thought provoking address on "Shaping the future of physical therapy practice in the 21st century". Although there is a shortage of physiotherapists in many countries, she stressed that some of the shortages were only apparent and that physiotherapists were not being employed effectively in decision-making and consult ation settings, and that different countries had developed different skills to cope with their own problems and urged us to make the maximum use of our potential in order to deliver relevant health care.
Professor R uth G rant of the University of South Australia in her p a p e r on " O b s o le sc e n c e o r life long e d u c a tio n " c h allen g e d all physiotherapists to establish whether their continuing education pro grammes did result in improvement in com petence or a change of practice. She felt that many program m es concentrated on input and did not evaluate outcome. Professor G rant stressed the need for d e v e lo p in g p ro b le m -id e n tific a tio n a n d p ro b lem -so lv in g skills in order to prepare students for independent, first contact practice.
Professor Keith Tones of Leeds Polytechnic stressed the m ajor role the physiotherapist has in educating patients, their carers and the public at large in health promotion. This will require skills in teaching, counselling, consulting and empowering clients. The final key-note lecture on "Economics, the road to better physiotherapy" was delivered by Professor Gavin Mooney of the University of Aberdeen. His main them e was the im portance of using resources in such a way as to provide a healthy population.
Professor Lance Twomey from Australia, the lead speaker in orthopaedic manipulative therapy, spoke on the age of reason in musculo-skeletal physiotherapy. He stressed the need for movement following injury to prevent atrophy and degeneration of articular ...continued from page 65 correct usage. An oxygen source must be available and oxygen is an expensive modality. The venue of IPPB administration is limited to places where oxygen under pressure is available to drive the machine.
In contrast, deep breathing exercises require no special equip ment. Thus, to warrant the use of IPPB above the use of deep breathing exercises, evidence of the increased beneficial effects of IPPB must be proven. O ur research showed no such benefit.
Thus, contrary to the claims put forward to support the use of 2 IPPB to increase alveolar ventilation , we feel that deep breathing exercises would be just as effective. cartilage and underlying bone. He warned against bedrest, analge sics, corsets and rest in the treatm ent of back injuries and recom m ended 8-10 hours of daily intensive physiotherapy for 3-^1 weeks for chronic injury.
T h e lead s p e a k e r in n e u ro lo g y w as C aro ly n G o w la n d from M cM aster University who spoke of the need to dem onstrate the effectiveness of treatm ent and urged research in this area as well as objective clinicaf studies. The use of valid m easurem ent and the design of m easurem ent tools is essential.
David Scrutton of London continued the above them e and urged the replacem ent of technique-dom inated treatm ent in paediatrics for aim -oriented management. Although he did not suggest that current treatm ent m ethods should be discarded, he urged us to become more analytical and critical of our techniques.
Barbara W ebber of Brom pton also stressed the need for research as well as th e critical e v a lu a tio n o f re se a rc h lite ra tu re in ch est physiotherapy so as not to be tem pted to extrapolate findings to a broader spectrum of patients than those used in the study. Finally in addition to all the above, several special interest group meetings were held as well as discussion sessions on a variety of subjects. It would be most helpful if those South African delegates who attended these meetings would provide the N E C with short reports and for possible inclusion in our journal. The sessions are: 
J C Beenhakker; S Irwin-Carruthers ♦ CONCLUSION
In patients with suspected pulmonary emboli there is no evidence that IPPB will increase alveolar ventilation more than deep breathing exercises.
